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Editorial on the Research Topic

Data sciences in transportation and transit systems

Disruptions in the operation of our countries’ infrastructure may put the functioning

of our societies and their economies at risk. Such disruptions may result from many kinds

of hazards and physical and/or cyberattacks on installations and systems. Recent events

have demonstrated the increased interconnection among the impact of hazards, of the two

kinds of attacks and, conversely, the usefulness for operators of combining cyber and

physical security solutions to protect installations of the critical infrastructure globally

(Kaewunruen et al., 2016). New ideas and innovation for comprehensive yet installation-

specific approaches are necessary to secure the integrity of existing or future, public or

private, connected and interdependent assets, installations, and infrastructure systems.

This Research Topic on “Data Science in Transportation and Transit Systems” enables

transparent, fair, rapid communication of research that highlights the role of big data, data

sciences, artificial intelligence, and engineering in multidisciplinary areas across materials

science, physics, and engineering. Emphasis is on the impact, depth, and originality of new

concepts, methods, and observations at the forefront of applied sciences and engineering

technologies. This topic will help us to achieve our carbon neutrality roadmap (as

illustrated in Figure 1) by deploying specialist technology to create a digital twin of the

infrastructure system to identify the optimal pathway to net zero, which will be achieved

by combining digital sensor and analytic technologies, artificial intelligence,

environmental and energy footprints, and concepts that help change users’ behaviour

to transform transportation and transit systems.

Along this line, Kaewunruen et al. discuss and assess the reliability of mast structures

as a part of ensuring structural safety. The mast structure is a critical aspect of the

overhead line electrification equipment (OHLE) used in railway systems. This structure is

relatively important as the failure of structure could lead to the failure of an electric system
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that supplies the power to the trains. This study then analyses the

reliability index of the mast, stay tube, and bracket tube

structures. The insights guide the structural safety criteria of

the railway mast structure and improve the standard design to

mitigate the risks and unplanned maintenance due to the

uncertainties.

Borjigin et al. share a new development of digital twins capable

of assessing the whole life cycle performance of Precast Advanced

Track (PCAT) light rail systems in a virtual environment, which is

timesaving, flexible, and highly accurate. In this study, two

sustainability aspects of the system are addressed:

environmental and economic impacts. The study demonstrates

a new finding that unrecyclable materials such as bitumen and

grout account for a large portion of lifecycle CO2 emissions and

costs. It also recommends a re-design of a new track slab system

with less grout material and lesser perturbation to formation,

which can yield positive structural changes that can minimize

carbon impacts throughout the life cycle.

Kaewsawasvong et al. highlight an artificial neural network

(ANN) model capable of predicting the stability of rectangular

tunnels in rock masses based on the Hoek–Brown (HB) failure

criterion. The optimal ANN models provide great accuracy in

predicting the stability of the rectangular tunnels based on the HB

failure criterion. The application to assess the safety and stability of

tunnels has been demonstrated in the study. It clearly demonstrates

the capability of ANN for limit analyses of tunnel construction.

Huang and Kaewunruen present a novel machine learning

model for real time assessment of passenger ride comfort on

trains. The method complies with ISO 2631 and UIC 513,

which are based on body vibrations in three dimensions. The

study proposes the use of smart phones as crowdsourcing

sensors (Azzoug and Kaewunruen, 2017). The novel machine

learning model can also determine the jerking rate and the

rates of change in both superelevation and cant deficiency.

Elizabeth Line has been selected to demonstrate the advanced

capability of the machine learning model. This study has

clearly demonstrated the robustness of the machine

learning model for applications to both surface and

underground trains. By data assimilation and automated

retraining, the artificial intelligence model can fully address

and determine the ride quality considering both ride comfort

and rolling motions.

These papers provide exciting new insights and state-of-the-

art knowledge for actions towards intelligent transportation and

transit systems. The topic editors are grateful to the review

editors and associated editors.
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FIGURE 1
Carbon footprint of travel per kilometer in the UK 2022, by
transportation mode (in grams of carbon dioxide equivalent per
kilometer). (source: https://www.statista.com/statistics/826799/
carbon-emission-sources-united-kingdom-uk/).
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